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Diagnostic method of power plant water vapor cycle system

based on fuzzy neural networks

ZHANG Xiao-song, CHEN Wen-kai
( Electronic Information & Control Engineering College, Beijing Polytechnic University, Beijing 100022, China)

Abstract: In the power plant, it is difficult to diagnose the water-vapor cycle system because of the indeterminacy and

fuzziness of the parameters. Based on the analysis of the characteristics of the system, an intelligent diagnostic method is devel-

oped - using the artificial fuzzy neural networks. The experement shows that the method can solve the problem of the indetermi-

nacy and fuzziness of the parameters, and improve the reliability of diagnosis.
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2 ATHELEHNENHBEWN (The fuzzy

neural networks for diagnosis)
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2.1 HEHMMW (The fuzzy rule)
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2.2 HEMHE NSNS (The structure of fuzzy
neural networks)
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Fig. 1 The structure of fuzzy neural networks
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net} = x}, j = i =1,2,3,,12,
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(1)
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y? = exp( net?).
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Fig.2 The membership function
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2.3 % 3]HE % (The leaning algorithm)
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3 2B R %I (The example of diagnosis)

T E SRR T HAR A B SR AL BT B BE AT
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a) BEIRARIHS .

If B KEREE and HEKHE then iR
A% A BE itk I

IfBEGKE REE and A KB R then B
AR

If BES KB REE and KB R and B
WAE and 77K pHIHE then BEISAR IR .

b) BKBKRGERK.

FEEKBERELRR and H/KHE R EH then
HKEKRERK

If BEAEKHE SELE and A/KERRE and
K RHER and B A and 77K pHEE then
kK RERK .

c) WK.

If Be4KER and REMEALH and HKER
H then ERERS(RRBEREARE)

FBREAREAE and HKER then REH/ L
EH;

EREAREARE and AKEH then HAKER
S(RHFEARA) .

d) K mE.

If 47K pHIE® and BE4 KB FERH then 4
KimEit i,

If 47K PHEAK then £A/KMMER R

e) WK% .

If K R EE and BEFERE and /K pH {H
B then KM &

If 57K pH & then /K MAR R

f) HAb.

If KB TR and P KRER and BERR A
then HEIE AR ;

If R KEFER then MRIRKRHK.
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Table 1 The input parameters of neural network

and its limits
B 45K s K
:i{ﬁ; Hi, 5 4] =4 GRS oH =4
¢#s/cm  ps/cm  pg/l Ms/cm /1
ER 03 10 7 0.3 93 7
TR 0.21 7 5 0.21 8.8 5
B Br E 2% ¥ K P K
s =4 BT BRI R b GRS
g/l ps/ecm mg/l mg/l HMs/cm
R 7 20 3 2.0 10 5.0
T 5 14 2 1.4 9 35

k2 BERHIHE
Table 2 The example of diagnosis
BEK %K ¥ X L)

MR W m% mE MMM pH LR

0.21 7.00 0.21 14.00 2.00 9.50 0.048

0.28 9.00 0.22 14.00 2.00 9.50 0.445

0.29 9.50 0.23 14.00 2.00 9.50 0.644
BE 0 1000 024 140 2.00 950 0.787
BE 120 100,00 0.25 14.00 2.00 9.50 0.909
0.30 10.00 0.30 14.00 2.00 9.50 1.000

0.30 10.00 0.30 20.00 2.00 10.00 1.000

0.30 7.00 0.28 14.00 2.00 9.50 0.850
_0.30 7.00 0.29 14.00 2.00 9.50 0.981
BB 0 7.0 021 18.00 2.00 9.80 0.670
BE 030 7.0 021 19.00 2.00 9.90 0.924

0.30 7.00 0.21 20.00 2.00 10.00 1.000
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